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AMENDMENT 

Dear Sirs: 

in response to the Office Action dated February 24, 2004 please amend the above-identified 
application as follows: 

Amendments to the Claims are reflected in the listing of the claims wmcn begins on page 2 
of this paper 

Remarks/Arguments begin on page 1 1 of this paper 
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Amendments to the Claims: 

This listing of claims will replace all prior version/and listings, of the claims in the application: 
Listing of Claims: 

1 . (currently amended) A method of estimating the noise floor of a rofltjnuous 
wideband analogue signal comprising the steps: 

a. representing the continuous wideband anaiQflue- Siqnal as a series of discrete 
frequency and amplitude values, 

t>. creating a histogram oased on the discrete frequency and amplitude valuesjjc 
ftgfp frlishi nq a lowest ftjfl (-ftpresftntinq the lowest iFffiq er value of tne discrete 
f fflfes repre senting fflp uyicjeband signal. 

^tahii^hing ^ niqnfHT h 1 n representing the nignftFT fpfeffler value of the discrete 
varies ^presenting the wdebap^ yqpal, 

^ra^ij^nifiq bins for each integer Y3lH e between the lowest and h.qhest bins 
and 

incrementing the value ftf fff fe^st one bin when there .ft an unwaM or 
riownwam ffP^ainQ of the bin bv at lqa« Qne sefl"^* of the series 
r^pfp^p^iqq the wideband signal- and 
c. deriving a noise floor estimate from characteristics of the histogram 

2. (currently amended) The noise floor estimation method of claim 1 wherein the 
method of obto t fung tno ooriog Qf - ctooroto frequency and oropWuejo vo i uoo-s teaitf 
re pre senting the conti n uous signal i ncludes the Steps of: 

a. sampling a-the received wideband signal 5^usirtQ-a plurality of analogue-to- 

digitai converters to generate a series of output signals; 

p. windowing the output signals of the analogue-to-digital converters; 

c. applying a mathematical transform to the results of the windowing to obtain a 
series of discrete frequency values, 

d. converting afHh§_amplitude of each discrete frequency value to log-domain 
representation, and 
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e rounding the log-domain representation of me amplitude for each Discrete 
frequency value to the nearest integer value to generate a discrete amplitude value. 

3. (currently amended) The noise floor estimation method of claim 2 wherein the 
Siep_Qi windowing pfeeessnnciudes the steps of: 

a, selecting a discrete valued weighting function; 

b. multiplying the value of each output signal of the series by a corresponding 
element of the discrete weighting function. 

4. (currently amended) The noise floor estimation method of claim 2 wherein the 
mathematical transform «sea-is a £as*£isc£§i£-Fourier Transform. 

5. (currently amended) The noise floor estimation method of claim 2 wherein the 
<dp p pf conv? rt jng the amplitude of oaoh voiuo of tho d i oerroto4foquoncy ponoo io oonvortod t o 
log domain representation ^iedydes.multiplying 20 by the base 10 logarithm of the 
magnitude of the mnmnnr ^fnpjjtude , 

6. (original) The noise floor estimation method of claim 2 wherein the 
log domain representation of the amplitudes results m the amplitudes being expressed as 
decibel (dB) values. 

7 (original) The noise floor estimation method of claim 2 wherein the 

log domain representation of the amplitudes results in the amplitudes being expressed as 
decibel milliwatt (dBm) values. 

8. (cancelled) 

9. (currently amended) The noise floor estimation method of claim 81 wherein 
the step of deriving the noise floor estimate from the characteristics of the histogram includes 
the steps of: 

a. defining the lowest dB bin as a starting point 

b. determining the next lowest valued local maximum on the histogram; 

c. performing a Y t tHp ^rfifTP inpH nWifT 1 '^ 

d. repeating steps b and c until the Y test fails; 
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e. setting the noise floor by adding an offset to the dB value of the maximum of 
the histogram that caused the Y test failure. 

1 0. (currently amended) The noise floor estimation method of claim 9 wherein 

performing the Y test includes the steps of: 

a. examining an points in the next Y dB; 

b. considering the test a pass when a point exists in the next Y dB which has a 
higher value than the starting point; 

c. considering the test a fail when no point exists in the next Y dB which has a 
higher value tnan the starting point. 

1 1 (original) The noise floor estimation method of claim 1 0. wherein Y 

is 3 dB. 

1 2. (original) The noise floor estimation method of claim 9, wherein the 

offset is determined based on observed characteristics of tne signal and the windowing 
process' discrete weighting function. 

13 (original) The noise floor estimation method of claim 1 2, wherein 

the offset is selected from the group of 2 dB for a rectangular window, 2.75 dB for a Hanning 
window, 3 dB for a Biackman window, and 3.2 dB for a fiat top window. 

14. (currently amended) a m^tho^ ^timatina the no** floor of a continuous 

mfa i ^nd analogue signal comprisino_ T no no i GQ floorootimation method of trta i m 1» whoroin 
tftcnitop of croat i ng tho hiotogram i no l udoo tno s teps of: 

a ^presen ting fflft continuous widfipqpd analog.^ <tjgpf|| ft* a series nf discrete 

h g ft ffing a i^ Pflfflim ha *^ nn fli^rete frequency and amplitude values Dv: 
3^—- establishing a lowest bin representing the lowest integer dB value of tne 
discrete series representing tne wideband signal; 

p, establishing a highest bin representing the highest integer dB value of the 
discrete series representing the wideband signal, 

c. establishing bins for each integer dB value between the lowest and highest bins 
so that there are a total of MK bins; 
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^ incrementing the bins for each time an element in the discrete series falls into 

the bin ; and 

r denv T n^ a no.s i; finnr r^ipifiT 0 fr^m rh^fr^ristir* nf ThR nisPT 3 ™- 

15. (currently amended) Tne noise floor estimation method of claim 14, wherein 
me step of deriving the noise floor estimate from the characteristics of the histogram includes 
the steps of: 

a. sorting the elements of the histogram m decreasing order of amplitude to create 
a sorted vector; 

b. reducing the size of the sorted linear vector from MK to M by summing groups 
of K consecutive elements of the sorted linear vector for achieving a more discretised 
amplitude representation; 

c. applying one of a log-iiKeiihood function, and a quasi log-likelihood function, to 
the M elements of the sorted linear vector to achieve a discrete function L(k); 

d. subtracting L(K) from a multiple (C) of a discrete penalty function p(K) to obtain 

the function 

e. identifying tne index, denoted by q ™ , at which the minimum of the 
-L(k)+Cp(k) equation is achieved; and 

f. computing the noise floor level estimate per W^bin by dividing the mean of 
ma M ~ * m " 1 smallest values of the M sorted vector by K 

16. (original) The noise floor estimation method of claim 15. wherein M 
is considerably larger than K. 

17. (original) The noise floor estimation method of claim 16, wherein M 
= 64. 

18. (original) The noise floor estimation method of claim 1 6, wherein 
K=8. 
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19. (original) 



yn e no j se floor estimation method of claim 15 wherein 

n*. 



to 



L(k) is represented by the quasi-log-liKelihood function 
K is the index of the function. 



, where 



20. (original) The noise floor estimation method of claim 1 5, wnerein 

me penalty function is a polynomial 

21 (original) The noise floor estimation method of oaim 1 5, wherein 

tne penalty function is represented by the second order polynomial function 



/to)- 



L Af-l ) K M-\ J\ 



22. (original) 
the constant C is -2.6. 



The noise floor estimation method of claim 15, wherein 



A wideband analogue signal noise floor estimation 



23. (currently amended) 

apparatus comprising: 

a. a digitizer module for creating a terete gftffe^ representation of 
continuous y\<\«* ***** grfflKW 1 * *'q nal . fflP ^presentation comprised of discrete 
frequency and amplitude values; 

p. a histogram module for generating a histogram based on the discrete 
frequency and amplitude hi§19(l ram "^Hfr infilM*ti n fl 

* ln w hj p establishing g|6fnent for cPjfflfipq a low valued for 



uflh.P nf lowest valued flenwit ip th e* qiSfrfftta series rppresepiinfl the: wideband 
si qnal T 

a high h, n establishing element for cfeyit.nq ^ ftiqh va|ued bjp tfl ^present the 
jpfft qer value of hig hest Y3 lued elennR^ jp tpe ffifrafe sflrj^ r*p. anting tfie 
^iri^n^| sjqpal 

^ r^ry hjp ration element for er f ytjpg bins for each intftOftr value hftTWften the 

lowest ar 
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ff hn ™.,nt inq fftment ing flement fgf ipcrementif|g ^ value of * Din when there is 
fin iir-vfl rt " r ^ n v arrt rrt *? fii n ffl of the ^ in b Y at * a *T a se g ment of t he discrete 
<spnft.< (; and 

c. an estimation module for deriving an estimate of the noise floor of the wideband 
signal based on the characteristics of the histogram 

24. (original) The noise floor estimation apparatus of claim 23, wherein 

the digitizer module further comprises. 

a. a sampling module including a plurality of analogue-tcKiigital converters for 
generating a senes of output signals; 

b. a windowing module for weighing the output signals of the sampling element to 
generate weighed output signals; 

c. a transforming module for applying a mathematical transform to the weighed 
output signals to create a signal comprised of discrete frequency values tnat represent 
the onginai signal; 

d. an amplitude domain converter for converting me linear amplitude values to 
log-domain representation; and 

e. an amplitude discretizing module for representing the output of the amplitude 
domain conversion element as a sequence of integer valued amplitude levels. 

25 (original) The noise floor estimation apparatus of claim 24, wherein 

the windowing module further includes a weighting element for multiplying each value of the 
output series by a corresponding element of a preselected discrete valued weighting function. 

26. (original) The noise floor estimation apparatus of claim 24, wherein 
the transforming module applies a Fast Fourier Transform. 

27. (original) The noise floor estimation apparatus of claim 24, wherein 
the amplitude discretizing module is constructed to convert each amplitude value of the 
discrete frequency series to 20 times base 10 logarithm of the magnitude of the value. 

28. (original) The noise floor estimation apparatus of claim 24, wherein 
the amplitude domain converter outputs amplitude values as decibel (dB) values. 
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29. (original) The noise floor estimation apparatus of claim 24. wherein 
me amplitude domain converter outputs amplitude values as decibel milliwatt (dBm) values. 

30. (cancelled) 

31 (original) The noise floor estimation apparatus of claim 23, wherein 
the estimation module further includes; 

a. a maxima finding element for finding the next left most maximum from a given 
starting point, that m the absence of previous data takes the lowest dB bin as a starting 
point, 

b. a Y test element for performing a Y test, 

c a decision element for calling upon the maxima finding element until the Y test 
element reports a fail; and 

d. a noise floor setting element for providing a noise floor estimate by adding an 
offset to the dB value reported by the maxima finding element that caused the Y test 
element to report a fail 

32 (original) The noise floor estimation apparatus of claim 31 . wherein 
the Y test element further includes: 

a. an examination element for searching the Y dB to the right of the given starting 
point for a value higher than the starting point; and 

b. a reporting element for reporting a fail when no point exists in the next Y dB 
that has a higher value than the starting point and reports a pass if mere is a value m 
the next Y dB that is greater in value than the starting point 

33 (original) The noise floor estimation apparatus of claim 32, wherein 
Y is set at 3 dB. 

34. (original) The noise floor estimation apparatus of claim 31 , wherein 

the offset used by the noise floor setting element is based on observed characteristics of the 
signal and the windowing process' discrete weighting function. 

35 (original) The noise floor estimation apparatus of claw 34, wherein 

the offset is selected from the group of 2 dB for a rectangular window, 2.75 dB for a Hanning 
window, 3 dB for a Blackman window, and 3.2 dB for a flat top window. 
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36. (currently amended) A wideband analogue signal noise floor estimation 

apparatus comprising: T 4i o n o i fio f loor oii ft n at ion appa * atuo of tia i m 23 , whoro i n rhn 
ft+Giogram muU u l o furth e r i n niudnrii 

P a n, qi| j ? er mr>ri y|e for crtffljnq a disc^fe senes representation 
yyi^p hag fl anaioqu fg signal the rapreserflatjon comprised of rt.screte frequency and 

am P'ity c ) e values: 

a r^fo qram ng pdule for generating a histogram pureed on the discrete 

frgQ M «nrv apfl ampiit M q e va l" e * tng> n! stQ fl rar P module including 
3, — 3 |o w t),n establishing element for creating a low valued bin to represent the 
lowest integer dB values of the discrete senes representing the wideband signal; 
k_ 3 nigh bin establishing element for creating a high valued Din to represent tne 
highest integer dB value of the discrete series representing the wideband signal, 

a tertiary bin creation element for creating bins for each integer dB value 

between the lowest and highest bins; and 

& a Din count incrementing element for incrementing the value of a bin for each 

time an element in the discrete series falls into the Din. 

37 (original) The noise floor estimation apparatus of claim 23, wherein 

the estimation module further includes; 

a. a sorting element for creating a vector containing the discrete amplitudes of the 

input signal in decreasing order; 

D. a vector size reducing element for reducing the size of the sorted linear vector 
from MK elements to M elements by summing groups of K consecutive elements of the 
sorted linear vector to achieve a more discretised amplitude representation; 

c. a log-likelinood element for applying a log-likelihood, or a quasi |og-hKe|ihood 
function, to the M elements of the sorted linear vector output from the vector reducing 
element to achieve a discrete function L(K); 

d. a penalty function element for subtracting the discrete function L(K) from a 
multiple (C) of a discrete penalty function p(k) to obtain the function ~ c P( k ) 
(PLUM function); 
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e. an index identification element for identifying the index at which the minimum of 
tne PLLM function, - H^h c p( k ) , ,s achieved and identifying the index, denoted by 

*Nf , at which the minimum of the " equation is achteved; and 

f. a noise floor setting element for providing a noise floor estimate by dividing the 

mean dtvne M ~ 9f *~ l smallest values of the M sorted vector by K. 

38 (original) The noise floor estimation apparatus of claim 37, wherein 
the penalty function element is constructed to apply a polynomial as the penalty function. 

39 (original) The noise floor estimation apparatus of claim 37, wherein 
the penalty function element is constructed to apply the second order polynomial function 



\ 7 fif £l- x ~ k .) fM3f — 1 * 1 a s ^ penalty function. 
' { M -I ) \ M-\ ) 
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Remarks/ Arguments 



Applicant requests mat trie application be amended as above descriDed. Claims 1-5. 9, 10. 14, 
15, 23 and 36 have been amended. Claims 8 and 30 have been cancelled. Claims 1-7, 9-29 
and 31-39 are currently pending in the application. No new claims have been added. 

in the Office Action dated February 24, 2004, tne Examiner rejected claims 1 ana 23 
under 35 U.S.C 102(a) as being anticipated by U S. Patent No. 6.240,282 to Kleider et al. 
The Applicant thanks the Examiner for finding claims 2-22 and 24-39 allowable .f rewritten in 
independent form to include ail the limitations of the base claim and any intervening claims. 
Accordingly, claim 1 has been amended to include the subject matter recited in cancelled 
claim 8; claim 14 has been rewritten independent form; claim 23 has been amended to include 
the subject matter of cancelled daim 30; and claim 36 has peen rewritten in independent form. 
No new matter has been added, though Applicant has recited an "upward and downward 
crossing", as opposed to a "positive slope", as supported at p. 10, line 28 of the application as 
filed. Applicant submits that nothing in Kleider et al. teaches or suggests incrementing a bin 
value in response to an upward or downward crossing, or falling into, the bin of a series 
segment. Therefore, Applicant submits that amended claims 1 . 14, 23 and 36 are clearly 
distinguished from Kleider et a)., and withdrawal of the Examiners rejection under 35 U.S.C. 
102(a) is respectfully requested 

Claims 2 - 5, 9, 10 and 15 have been amended to accord with the changes to claims 1 
and 14. and to provide proper antecedent basis for all elements. 

Therefore, Applicant submits that the application is now in condition for allowance, and 
favourable action to that end is respectfully requested. 

BORDEN LADNER GERVAIS, LLP Respectfully submitted, 

World Exchange Plaza PATENAUPE, Francois, et al. 

100 Queen Street, Suite 1100 
Ottawa ON K1PU9 

Canada . f] 
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